Pain sometimes has a throbbing, pulsating quality, particularly when it is severe and disabling. We recently challenged the presumption that this throbbing quality is a sensory experience of arterial pulsations, but were unable to offer an alternative explanation for its rhythmic character. Here we report a case study of a woman with a history of daily headache consistent with the diagnosis of chronic migraine, but whose throbbing quality persisted long after the resolution of the headache. This chronic, daily, and persistent throbbing sensation, in the absence of headache pain, prompted closer examination for its neurophysiological correlate. By simultaneously recording the subjective report of the throbbing rhythm, arterial pulse, and high-density electroencephalogram, we found that the subjective throbbing rate (48 ± 1.7 beats per minute) and heart rate (68 ± 2 beats per minute) were distinct, in accord with our previous observations that the 2 are unrelated. On spectral analysis of the electroencephalogram, we found that the overall amount of activity in the alpha range (8 to 12 Hz), or alpha power, increased in association with greater throbbing intensity. In addition, we also found that the rhythmic oscillations of overall alpha power, the so-called modulations of alpha power, coincided with the timing of the throbbing rhythm, and that this synchrony, or coherence, was proportional to the subjective intensity of the throbbing quality. This index case will motivate further studies whose aim is to determine whether modulations of alpha power could more generally represent a neurophysiological correlate of the throbbing quality of pain. Ó
Introduction
Descriptions of pain quality, such as throbbing, aching, or sharp pain, provide invaluable clues to the underlying diagnosis. However, we know very little about the neurophysiological events underlying these clinically relevant pain qualities. Throbbing, pulsatile pain is one such quality that has long been presumed to arise in the periphery, as a sensory experience of arterial pulsations. Accordingly, throbbing pain that is frequently associated with tissue injury and inflammation, such as postsurgical pain , and late-onset chronic pain after a thalamic stroke [27] are also associated with throbbing pain. Isnard and colleagues recently described another compelling example of a purely central lesion related to throbbing pain in a patient whose episodic sensory seizures were manifested by a throbbing pain sensation, and whose clinical and electrographic abnormalities resolved with the ablation of a focal area of cortical dysplasia within the right posterior insula [21] .
The presence of throbbing pain in such a wide range of physiologically distinct conditions should, by itself, undermine the widely held presumption that the throbbing quality of pain is a sensory experience of arterial pulsations. In fact, our recent studies of the throbbing rhythm in patients with migraine [1] and dental pain [34] formally excluded any association between the rhythm of throbbing pain and the timing of any rhythms that could be derived from hemodynamic activity, such as venous flow or cerebrospinal fluid pressure. However, we were unable to offer any evidence for an alternative source for this rhythm. In the present case report we describe a woman with a resolved history of chronic migraine and chronic daily headache due to medication overuse, but whose throbbing sensations persisted chronically, long after the resolution of the chronic daily headache.
